Aryl hydrocarbon receptor-mediated effects of 2,3,7,8-tetrachlorodibenzo-p-dioxin on glucose-stimulated insulin secretion in mice.
Epidemiological and laboratory studies suggested that exposure to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) affects glucose homeostasis and increases the incidence of type 2 diabetes mellitus. To evaluate the effects of TCDD on insulin secretion from islets of Langerhans (islets), we designed in vivo, ex vivo and in vitro experiments. For the in vivo experiment, male C57BL/6J and aryl hydrocarbon receptor (AhR)-null mice were injected intraperitoneally with TCDD (10 microg kg(-1) b.w.), fasted for 12 h and administered glucose 24 h post-administration. TCDD exposure significantly decreased the plasma insulin concentration at 60 and 120 min after a glucose challenge in C57BL/6J mice but not in AhR-null mice. In contrast, the plasma glucose concentration was not changed by TCDD exposure in both C57BL/6J and AhR-null mice. For the ex vivo experiment, we isolated islets 24 h after TCDD administration and determined the glucose-stimulated insulin secretion from the islets. The insulin secretion level was found to be significantly decreased by TCDD exposure at 60 min after glucose treatment. For the in vitro experiment, islets harvested from untreated C57BL/6J mice were exposed to 0.1, 1, 10 or 100 nM TCDD for 24 h and analyzed for glucose-stimulated insulin secretion. Insulin secretion from the islets remained unchanged regardless of TCDD dose. In conclusion, TCDD exposure impaired the second phase of glucose-stimulated secretion of insulin from the islets via the AhR signaling pathway.